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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] the oxygenated polymer 100 weight section — as (a) light stabilizer — the following — the alkyl 
benzoate compound expressed with the general formula (1) of [Hzing 1] — 0.001 - 5 weight section and (b) 
following — the oxygenated polymer constituent which comes to carry out [ 0.05-10 weight section 
combination of 0.001 - 5 weight section and the (c) organic pigment ] the hindered amine light stabiliser 
expressed with the general formula (2) of [Hzing 2]. 
[Formula 1] 
t-C 4 H 9 O 

H0 ~ {OV C-O-R, (1) 



[Formula 2] 




^rrs-NR' -e*r. ) 

[Claim 2] The oxygenated polymer constituent according to claim 1 which furthermore comes to carry out 
0.001-10 weight section content of the Lynn system antioxidant. 

[Claim 3] The oxygenated polymer constituent according to claim 1 or 2 whose oxygenated polymer is a 
polymer which contains oxygen in a principal chain. 

[Claim 4] The oxygenated polymer constituent according to claim 1 or 2 whose oxygenated polymer is a 
polymer also containing nitrogen. 



[Translation done.] 



http://www4.ipdl.ncipi.go .jp^ 2005/02/1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the oxygenated polymer constituent excellent in discoloration 
prevention by having blended the hindered amine light stabiliser which has in detail the alkyl benzoate f 
compound and the specific structure of having an organic pigment and specific structure to an oxygenated 
polymer about the oxygenated polymer constituent., 
[0002] 

[Description of the Prior Art] Since oxygenated polymer mold goods are excellent also in thermal resistance 
and a moldability, they it not only excels in many mechanical strengths, such as tensile strength, flexural 
strength, bending elasticity, shock resistance, creep under tensile force, and fatigue strength, but are widely 
used for various industrial components, however, although the mechanical property which was excellent as 
mentioned above was shown, in long-term use, especially long-term use on the outdoors, 4 thermoplastics itself 
deteriorates to an operation of heat, oxygen, or light, a surface appearance gets worse, or the conventional 
oxygenated POMA mold goods have the case where it stops being equal to practical use — a mechanical 
property is spoiled remarkably — and it could not necessarily be satisfied with a short-term operating condition 
of the mojd goods from the weatherproof field, either. 

[0003] Conventionally, various examination and 'a proposal are made about amelioration of the weatherability of 
oxygenated polymer mold goods. For example, polyacetal resin is used for the application of exterior parts and 
electrical machinery and apparatus, such as an automobile, a business machine, etc., and although endurance is 
demanded under the conditions exposed to daylight, a fluorescent lamp, or atmospheric air, in J P ,6—1 84402,A, 
light stabilizer, such as benzotriazol, and aromatic series benzoate, a benzophenone, hindered amine light 
stabilizer, and the polyacetal resin constituent that added aliphatic series ester further are proposed by 
polyacetal resin. Weatherability with it was not obtained. [ sufficient / although weatherability's is improving / to 
some extent, when a polyacetal. resin constituent given in this official report blends the charge of a coloring 
matter ] Moreover, in J P ,1 0-1 82874,A, the constituent which blended the hindered phenol, the Lynn system 
processing stabilizer, the hindered amine **** agent, and the triazole system ultraviolet ray absorbent with 
polyamide resin is indicated ^ a charge of cable seeds material. Although the. weatherability of extent which is 
also the case where the constituent of a publication blends the charge of a coloring matter with this official 
report was accepted, it was not what can be practically satisfied about weatherability over a long period of time. 

[0004] Moreover, by J P ,1 1 -1 58358,A, blending a hindered amine light stabiliser, a hindered phenol system 
compound, Lynn or a thio phosphite system compound, and an ultraviolet ray absorbent is indicated to the 
polyester elastomer as the improvement approach of the weatherability of the polyester elastomer used in 
fields, such as fiber, and a film, mold goods. Although the urethane resin constituent is used as a coating agent 
in order to raise the weatherability of an unsaturated polyester resin furthermore, in J P ,1 1-171942A blending a 
hindered amine light stabiliser and a benzotriazol system ultraviolet ray absorbent to urethane acrylate is 
indicated. However, by these approaches, to some extent, although the improvement in the weatherability of an 
oxygenated polymer was accepted, in Jong-term use, especially long-term use on the outdoors, resin itself 
deteriorated according to an operation otheat, oxygen, or light, the surface appearance got worse, or there was 
a case where it stopped being equal to practical use, — a mechanical property is spoiled remarkably — , and it 
was not what can not necessarily be satisfied from the weatherproof field. 

[0005] Therefore, the purpose of this invention is to offer the coloring agent content oxygenated polymer 

constituent which was excellent in weatherability over a long period of time. 

[0006] 

[Means for Solving the Problem] this invention persons did the knowledge of doing so the weatherability which 
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was excellent even when it toned with a coloring agent by adding the 3 and 5-dialRyM-hydroxybenzoic-acid 
alkyl ester and the hindered amine light stabiliser which are equivalent to the light stabilizer of an alkyl benzoate 
system compound among benzoate system light stabilizer to an oxygenated polymer, as a result of inquiring 
wholeheartedly, in order to solve the above-mentioned technical problem. 

[0007] This invention is what was made based on the above-mentioned knowledge. In the oxygenated polymer 
100 weight section (a) The alkyl benzoate compound expressed with the general formula (1) of following [Hzed 
r, L nV?!* Stab _ lizer 0001 " 5 we 'S ht section, (b) The oxygenated polymer constituent which comes to carry out 
L 0.05-10 weight section combination of 0.001 -5 weight section and the (c) organic pigment ] the hindered 
amine light stabiliser expressed with the general formula (2) of following [Hzed 4] is offered 
[0008] 
[Formula 3] 
t-C 4 H 9 o 

(l) 




est*, r, nmmm^i-z o©7;u+;i^?-*t. ) 

[0009] 
[Formula 4] 




(2) 



OOHIt»l»fc|gRtt OKU) vT3?/Hf<t^5*^nffl«OHS*|^l^ 
[0010] 

[Embodiment of the Invention] Hereafter, the oxygenated polymer constituent of this invention is explained in 
full detail. As an oxygenated polymer used by this invention Various polycarbonates (PC) and polyethylene 
terephthalate (PET), Polybutylene terephthalate (PBT), Polyester resin [.such as polyhexamethylene 
terephthalate,]; A polymethylmethacrylate ;Polyacetal (PMM A) (POM); - (Polyamide PA); polyphenylene 
° X !f ( ^ P D 0 Jj- (Po| y sulfone /S);polyethersulfone;-polyether ether ketone (PEEK);-poly allyl compound 
)oIl^ L,V''~ P ym>6e ( p| ): — Polyamidoimide ()PAI;The poly amino BISUMA RAID ;Polyether imide 
IP ABU (PEI); — olefin vinyl alcohol copolymer; — bismaleimide triazine resin; — polyurethane; — polyarylate- - 
- phenol resin; — silicone resin ; — unsaturated polyester; — diallyl-phthalate-resin ; — epoxy resin- — urea ' 
resin; — styrene maleic resin — Styrene system high molecular compounds, such as styrene maleimide resin 
and butadiene methacrylic-acid methyl styrene (MBS) resin;the polymer alloy of a polycarbonate and styrene 
resin, polyvinyl acetate, etc. are mentioned. 

[0011] It is desirable to use the polymer containing oxygen and the polymer also containing nitrogen for a 
principal chain as the above-tnentioned oxygenated polymer. As a polymer containing oxygen, polyacetal a 
polycarbonate, polyethylene terephthalate, polybutylene terephthalate, polyhexamethylene terephthalate' 
po yphenylene oxide, polysulfone, polyether sulfone, a polyether ether ketone, the poly allyl compound sulfone 
polyarylate, silicone resin, etc. are mentioned to the above-mentioned principal chain. Moreover, as a polymer' 
also containing the above-mentioned nitrogen, a polyamide, polyimide, polyether imide, polyurethane a urea 
resin, etc. are mentioned. 

[0012] What combined two or more sorts of oxygenated polymers if needed is sufficient as the oxygenated 
polymer used by this invention, and it may be used combining the thermoplastics or thermosetting resin other 
than an oxygenated polymer. As thermoplastics other than the above-mentioned oxygenated polymer olefin 
system high molecular compounds, such as alpha olefin polymers, such as low density polyethylene straight 
chain-like low density polyethylene, high density polyethylene, polypropylene, polybutene -1, Polly 3- 
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methylbutene, the poly methyl pentene, ethylene / propylene block, or a random copolymer, a polyvinyl chloride, 
polystyrene, ABS plastics, a polypheny! sulfide, etc. are mentioned, and melamine resin is mentioned as the 
above-mentioned thermosetting resin. However, the blending ratio of coal of resin other than these oxygenated 
polymers is below 50 weight sections to the oxygenated polymer 100 weight section. 

[0013] R1 in the alkyl benzoate compound expressed with said general formula (1) used by this invention As an 

alkyl group expressed, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, the second butyl, tertiary butyl, pentyl, the 

third pentyl, hexyl, heptyl, octyl, the third octyl, 2-ethylhexyl, nonyl, DESHIRU, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, behenyl, thoria KONCHIRU etc. mentioned 

[0014] More specifically as an alkyl benzoate compound expressed with a general formula (1 ), compound No.1 - 

No.4 of following [Hzed 5]- Hzing 8] are mentioned. However, this invention is not restricted to the following 

instantiation at all. 

[0015] 

[Formula 5] 




[0016] 
[Formula 6] 




[0017] 
[Formula 7] 





[0018] 
[Formula 8] 

t-C 4 H 

HO --((JV- C-0-C l8 H 37 
t — C 4 H 

[0019] the loadings of the above-mentioned alkyl benzoate compound — said oxygenated polymer 100 weight 
section — receiving — 0.001 - 5 weight section — it is 0.05 - 3 weight section more preferably. Even if 
sufficient weatherability is not demonstrated to an oxygenated polymer under in the 0.001 weight sections but 
the loadings of the above-mentioned alkyl benzoate compound add exceeding 5 weight sections conversed 
there are problems, such as bleeding, and the effectiveness beyond it cannot be expected. 
[0020] In the hindered amine light stabiliser expressed with said general formula (2) used by this invention As a 
** (Pori) carboxylic acid which offers the residue except n OH radicals, from the carboxylic-acid compound 
expressed with A (Pori) An acetic acid, a benzoic acid, 4-trifluoromethyl benzoic acid, a salicylic acid,. oxalic 
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acid, A malonic acid, a SUKUSHIN acid, a glutaric acid, an adipic acid, a pimelic acid, a suberic acid, An azelaic 
acid, a sebacic acid, dodecane diacid, 2-methyl succinic acid, 2-methyl adipic acid, 3-methyl adipic acid 3- 
methyl pentane diacid, 2-methyl octanedioic acid, 3, 8-dimethyl decanedioic acid, 3, 7 -dimethyl decaned'ioic 
acid, hydrogenat.on dimer acid, Dimer acid, a phthalic acid, a terephthalic acid, isophthalic acid, an altphthalic 
acid, Naphthalene dicarbpxylic acid, cyclohexane dicarboxylic acid, trimellitic acid, Trimesic acid, propane - 1 2 
3-tricarboxyhc acid, propane -1,2, 3-tricarboxylic acid monochrome - dialkyl ester, Pentane - 1 , 3, 5- 
tricarboxylic acid, pentane - 1 , 3, 5-tricarboxylic acid monochrome - dialkyl ester, Butane - 1 2 3 4- 
tetracarboxylic acid, butane - 1 , 2, 3, 4-tetracarboxylic acid monochrome - trialkyl ester, Pentane '- 1 2 3 4 
5-PENTA carboxylic acid, pentane - 1, 2, 3, 4, 5-PENTA carboxylic-acid monochrome - tetra^lkyl es'te'r A ' 
condensate with a multiple-valued amine or polyhydric alcohol these carboxylic acids or next, such as hexanes 
1, 2, 3, 4, and 5, 6-hexa carboxylic acid, hexanes 1, 2, 3, 4, and 5, and 6-hexa carboxylic-acid monochrome - 
pen tar kill ester, is mentioned. 

[0021] As the above-mentioned multiple-valued amine, the following (aliphatic series polyamine), (alicyclic 
polyamine), (aromatic series polyamine), etc. are mentioned, for example (other polyamine) 
(Aliphatic series polyamine) Diethylenetriamine, triethylenetetramine, tetraethylenepentamine N ' and the 
polyether polyamine that changed the end OH of polyether polyols, such as polyethylene polyamine, such as N '- 
screw (3-ammopropyl) ethylenediamine, poiyoxy propylenediamine, and polyoxypropylene triamine into the 
amino group 

(Alicyclic polyamine) A MENSEN J I amine, isophorone diamine, norbornene diamine, screw (4-amino-3-methyl 
dicyclohexyl) methane, diaminohexylmethane, a screw (aminomethyl) cyclohexane, N-aminomethyl piperazine 3 
the 9-screws (3-aminopropyl) 2, 4, and 8, 1 0-tetraoxaspiro (5 5) undecane ' ' 

(Aromatic series polyamine) Meta xylene diamine, alpha-(m/p aminophenylj ethylamine, m-flhenylenediamine 
diammo diphenylmethane, diaminodiphenyl sulfone, diamino diethyl dimethyl diphenylmethane, diamine diethyl' 
diphenylmethane, dimethyl thio toluene diamine, diethyl toluene diamine, alpha, and alpha'-screw (4- 
aminophenyl)-p-diisopropylbenzene, dithio dianyline. 

(Other polyamine) A hydrazine, ethylenediamine, propylenediamine, xylene diamine, adipic-acid dihydrazide 
isophorone diamine, a piperazine and its derivative, a phenylenediamine, tolylenediamine, xylene diamine 
isophthalic acid dihydrazide. 

[0022] As the above-mentioned polyhydric alcohol, for example, it is the following (bivalence), and (more than 
trivalence) alcohol is mentioned. 

Ethylene glycol, 1 , 2-propanediol, 1 ,3-propanediol, (Bivalence) 2^nethyl 1 ,3-propanediol, 1 ,4-butanediol 
neopentyl glycol, 3-methyl pentanediol, 1 ,5-pentanediol, 1 ,6-hexanediol, 1, 7-heptane diol, 1 , 8-octanediol, the 
2-methyl -1,8-octaned.ol, 1 9-^onane diol, 1, 10-Deccan diol, a diethylene glycol, Aliphatic series diols, such 
as Methylene glycol, screw-(beta-hydroxy ethoxy) benzene, 3, the 9-screws (2-hydroxy - 1 and 1 -dimethyl) 2 
4,jind 8, and 1 0-tetraoxaspiro (5 5) undecane Alicyclic diols, such as cyclohexane dimethanol and cyclohexane' 

((More than) Trivalence) A glycerol, trimethylolethane, trimethylol propane, hexitol, pentitols, a glycerol 
pentaerythritol, JIPEN erythritol, tetramethylol propane. 

[0023] Moreover, in the hindered amine light stabiliser expressed with said general formula (2) used by this 
invention, the ** (Pori) cyanuric acid compound which offers the residue except n OH radicals is cyanuric acid 
which may be connected with a multiple-valued amine or polyhydric alcohol from the cyanuric acid compound 
expressed with A (Pori). As this multiple^/alued amine and polyhydric alcohol, the same thing as the above- 
mentioned multiple-valued amine and polyhydric alcohol which form an above-mentioned carboxylic acid and an 
above-mentioned condensate is mentioned, for example. 

[0024] Moreover, as an alkyl group of the carbon atomic numbers 1-8 expressed with R' in B in said general 
formula (2), methyl, ethyl, propyl, isopropyl, butyl, the second butyl, tertiary butyl, isobutyl, amyl, isoamyl the 
third amyl, hexyl cyclohexyl, heptyl, iso heptyl, the third heptyl, 1 -ethyl pentyl, n-octyl. iso octyl, the third octyl 
and 2-ethylhexyl are mentioned. y 
[0025] As a hindered amine light stabiliser expressed with said general formula (2) More specifically For 
example, 1 2 2 6 and 6-pentamethyl-4-piperidyl stearate, Screw (1,2, 2, 6, and 6^>entamethyl-4-piperidyl) 
sebacate, 1,2,2, 6, and 6-pentamethyl-4-piperidyl methacrylate, Tetrakis (1 , 2, 2, 6, and 6-pentamethyl-4- 
piperidyl) - 1, 2, 3, 4-butanetetracarboxylate, Screw (1,2, 2, 6, and 6^entamethyHt-piperidyl)-2-butyl-2-(3 5- 
Jl tertiary butyH4-hydroxybenzyl) malonate, 1,5, 8, and 12-tetrakis [2 and 4^crew (N-butyl-N-(1 2 2 6 and 
6-pentamethyl-4-piperidyl) amino)-s-triazine-6HR U] -1,5 and 8, a 12-tetraaza dodecane, 1,6, and 11-tris [2 
and 4^crew (N-butyl-N-(1 , 2 2, 6 and 6-pentamethyl-4-piperidyl) aminoH-triazine-S-ylamino] Undecane 3 
9-screw [1 and 1 -d.methyKMtris (1 , 2 2, 6, and 6-DentamethyM-piperidyloxy carbonyl) butyl carbonyloxyj ' 
ethylHetraoxasp.ro [ 2, 4, 8, and 10-] [5.5] undecane, A screw (1 , 2, 2, 6, and 6-pentamethyM-plperidyl) 
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(tridecyl), -1, 2 andJ3, 4-butanetetracarboxylate, etc. are mentioned. 

[0026] This hindered amine light stabiliser is the point of weatherproof improvement, and does so said alkyl 
benzoate compound and synergistic effect which are used in this invention. These hindered amine light 
stabilisers may be independent, or may be used together two or more sorts, the loadings of the above- 
mentioned hindered amine light stabiliser — said oxygenated polymer 100 weight section — receiving — 0.001 

- 5 weight section — it is 0.01 - 3 weight section more preferably. Since there is a possibility of effectiveness 
beyond it not being expected but reducing physical properties on the contrary when effectiveness with the 
loadings of the above^nentioned hindered amine light stabiliser sufficient in under the 0.001 weight sections is 
not acquired and it blends exceeding 5 weight sections, it is not desirable. 

[0027] M oreover, the Lynn system antioxidant can be further blended with the constituent of this invention if 
needed. As this Lynn system antioxidant, for example Tris (nonylphenyl) phosphite, Tris (monochrome, J I mixing 
nonylphenyl) phosphite, tris (2,4-JI tertiary butylphenyl) phosphite, A tetrapod (C 12-1 5 mixed alkyl) and 
bisphenol A diphosphite, A tetrapod (tridecyl) -4, 4'-butylidenebis (the 3-methyl-6-third butylphenol) 
diphosphite, Hexa (tridecyl) -1,1, 3— tris (2-tnethyl-5-tertiary butyM-hydroxyphenyl) butane triphosphite, 
Distearylpentaerythritoldiphosphite, screw (2,4-JI tertiary butylphenyl) pentaerythritoldiphosphite, Screw (2,6- 
J I tertiary butyM-methylphenyl) pentaerythritoldiphosphite, Screw (2, 4-J IKUM IR U phenyl) 
pentaerythritoldiphosphite, -ethylidene screw (4, 6— J I tertiary butylphenyl) fluoro phosphite, and 2 and 2 '2, 2- 
methylenebis. (4, 6— J 1 tertiary butylphenyl) octylphosphite, tetrakis (2, 4-J I tertiary butylphenyl) biphenylene 
diphosphonate, etc. are mentioned. Also in these compounds, especially tris (2, 4-J I tertiary butylphenyl) 
phosphite, screw (2, 4-J I tertiary butylphenyl) pentaerythritoldiphosphite, tetrakis (2, 4-J I tertiary butylphenyl) 
biphenylene diphosphonate, and screw (2, 6-JI tertiary butyl-4-methylphenyl) pentaerythritoldiphosphite are the 
Lynn system antioxidant guided at least to orthochromatic from the phenols which have a tertiary butyl radical, 
and its stabilization effect is greatly desirable. 

[0028] the loadings of the above-mentioned Lynn system antioxidant — said oxygenated polymer 100 weight 
section — receiving — desirable — 0.001 - 10 weight section — it is 0.01 - 5 weight section more preferably. 
Since there is a possibility of effectiveness beyond it not being expected but reducing physical properties on 
the contrary when effectiveness with the loadings of the above-mentioned. Lynn system antioxidant sufficient in 
under the 0.001 weight sections is not acquired and it blends exceeding 10 weight sections, it is not desirable. 
[0029] The oxygenated polymer constituent of this invention is toned and used by the organic pigment in the 
application of automatic exterior parts in the car, an electrical part, etc., and, specifically, an azo system 
pigment, a phthalocyanine system pigment, a condensation polycyclic pigment, etc. are mentioned as this 
organic pigment. As an azo system pigment, for example Lake Red C, Watchung Red, Azo lake pigments, such 
as brilliant carmine 6B, HOSUTA palm yellow H4G, Nova palm yellow H2G, the nova palm red HFT, the PV fast 
yellow HG, PV fast yellow H3R, PV Bordeaux HF3R, PV carmine HF4C, Benzimidazolone pigments, such as PV 
red HF2B, PV fast MARUN HMF01, and PV fast Brown HFR , J IARIRIDO pigments, such as JIARIRIDO yellow, 
JIARIRIDO Orange, pyrazolone red, and the PV fast yellow HR, Chromophthal yellow 8GN, chromophthal yellow 
6G, chromophthal yellow 3G, Chromophthal yellow GR, do MOFUTARU Orange 4R, do MOFUTARU Orange GP, 
Condensation azo system pigments, such as chromophtal scarlet RN, chlromophtal red G, chlromophtal red 
BRN, chlromophtal red BG, chlromophtal red 2B, and clo MOFUTARU Brown 5R, etc. are mentioned. As a 
-phthalocyanine system pigment, a copper phthalocyanine blue, Phthalocyanine Green, etc. are mentioned, for 
example. As a condensation polycyclic pigment The Quinacridone system pigments, such as the PV fast pink E, 
the SHINKASHA red B, and the SHINKASHA red Y, IRUGA gin yellow 2GLT, IRUGA gin yellow 3RLTN, the 
isoindolinone system pigment of clo MOFUTARU Orange 2G grade, Perylene system pigments, such as perylene 
red, perylene MARUN, and perylene Scarlett, Dio'xazine system pigments, such as peri non system pigments, 

- such as a peri non orange, and dioxazine violet, Kino FUTARON system pigments, such as anthraquinone 
system pigments, such as Phi Lester Yellow RN, chlromophtal red A3B, and the Indanthrene blue, and PAR IO 
toll yellow L0960HG, etc. are mentioned. 

[0030] Since the physical properties of a resin constituent will fall remarkably if it is hardly colored under in the 
0.05 weight sections to said oxygenated polymer 100 weight section but 10 weight sections are exceeded, the 
loadings of the above-mentioned organic pigment have desirable 0.05 - 10 weight section, and its 0.1 - 5 weight 
section is more desirable. 

[0031 ] Other inorganic pigments other than the above-mentioned organic pigment may be used if needed. As ar 
example of an inorganic pigment, blue and green system inorganic pigments, such as titanium system pigments, 
such as ferrous-oxide system pigments, such as iron black, a red oxide, and a zinc ferrite pigment, titanium 
oxide, nickel antimony titan yellow, and chromium antimony titan yellow, ultramarine blue, cobalt blue, chromic 
oxide, and spinel Green, other carbon black, zinc sulfide, aluminium powder, etc. are mentioned, for example. 
[0032] Moreover, a general-purpose additive can be used for the constituent of this invention in the range 
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which does not prevent the purpose of this invention. As these additives, for exanTple A p'nenolic antioxidant; 
thioether system anti-oxidant; benzophenone system, A benzotriazol system, benzoate systems other than the ' 
compound expressed with said general formula (1 ), light stabilizer [.such as a triazine system, }; — hindered 
amine light stabiliser [ other than said general formula (2) ]; — calcium stearate — Metallic soap; hydrotalcites, 
such as calcium stearyl lactylate, zinc stearate, and a sodium stearate; Aluminum-p-tertiary butyl benzoate, A 
J IB EN zylidene sorbitol, a G p-methyl benzylidene sorbitol, Nucleating agent; antistatic-agent; flame-retarder; 
lubricant, such as screw (4-tertiary butylphenyl) phosphate sodium salt, 2, and 2'-methylenebis (4, 6— J I tertiary 
butylphenyl) phosphate sodium salt; Talc, Inorganic bulking agent; heavy-metal deactivator; bulking agent; 
plasticizer; epoxy compound; organic tin compound; foaming agents, such as a calcium carbonate and a glass 
fiber; processing aid etc. can be blended. 

[0033] As the above-mentioned phenolic antioxidant, for example Stearyl-beta-(3, 5— J I tertiary butyl-4- 
hydroxyphenyl) propionate, Stearyl-beta-(3-tertiary butyl-4-hydroxy-5-methylphenyl) propionate, 1, 6-tiexa 
methylenebis [beta-(3, 5— J I tertiary butyHt-hydroxyphenyl) propionate], A triethylene glycol screw [beta-(3- 
tertiary butyl-4-hydroxy-5-methylphenyl) propionate], 1, 6-hexa methylenebis [beta-(3, 5— J 1 tertiary butyM- 
hydroxyphenyl) propionate], A triethylene glycol screw [beta-(3-tertiary butyM-hydroxy-5-methylphenyl) 
propionate], 3, 9-screw [1 and 1 -dimethyl-2-(beta-3-tertiary butyM-hydroxy-5-methylphenyl) propionyloxy 
ethylHetraoxaspiro [ 2, 4, 8, and 10-] [5, 5] undecane, 1, 3, 5-tris [beta-(3, 5-JI tertiary butyHt- 
hydroxyphenyl) propionyloxy ethyl] ISOSHI nurate, Tetrakis [methylene-beta-(3, 5-JI tertiary butyM- 
hydroxyphenyl) propionate] methane, 2,6-di-tert-butyl-p-cresol, 2, and 2 '-methylenebis (the 4-methyl-6-third 
butylphenol), 2 and 2 '^-methylenebis (the 4-ethyl-6-third butylphenol), A -ethylidene screw (4, third butylpheno 
of 6— J I), and 2 and 2 2, 2'-ethylidene screw (the 4-second butyl-6-third butylphenol), Screw [3 and 3-screw 
(4-hydroxy-3-tertiary butylphenyl) B UCHIRIKKU acid] glycol ester, A - butylidenebis (6-tertiary butyl-m- 
cresol), and 4 and 4 '4,4'-thio screw (6-tertiary butyl-m-cresol), 1 and 1 '3-tris (2-methyl-4-hydroxy-5-tertiarv 
butylphenyl) butane, 1 , 3, 5-tris (3, 5-J I tertiary butyM-hydroxybenzyl) - 2, 4, 6-trimethyl benzene, 1 , 3, 5-tris 
(2, 6-dimethyl-3-hydroxy-4-tertiary butyl benzyl) isocyanurate, 1 and 3, 5-tris (3, 5-JI tertiary butyM-' 
hydroxybenzyl) isocyanurate, etc. are mentioned. 

[0034] As the above-mentioned thioether system anti-oxidant, the ester of alkyl (C=8-18) thio propionic acids, 
such as dialkyl thiodipropionate, such as dilauryl -, dimyristyl - and distearyl thiodipropionate, and a 
pentaerythritol tetrapod (dodecyl thiopropionate), is mentioned. 

[0035] moreover, as light stabilizer other than the compound expressed with said general formula (1) For 
example, 2, 4-dihydroxy benzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy benzophenones, such 
as 2-hydroxy-4-octoxybenzophenone, 5, and 5'-methylenebis (2-hydroxy-4-methoxybenzophenone); (2'2- 
hydroxy-5'-methylphenyl) Benzotriazol, Benzotriazol, (The 2'2-hydroxy-5'-third octyl phenyl) 2 -(2 '-hydroxy - 
3', 5-JI tertiary butylphenyl) benzotriazol, 2-(2'-hydroxy-3'5 -J I tertiary butylphenyl)-5-chlorobenzo triazole 2- 
(2 -hydroxy-3 -tertiary butyl -5'-methylphenyl)-5-chlorobenzo triazole, 2-(2 '- hydroxy-3', 5-JIKUMIRU 
phenyl) benzotriazol, 2-(2' hydro xyphenyl) benzotriazols, such as a 2 and 2 '-methylenebis (4 -third octyl-6- 
benzo thoria ZORIRU) phenol; A phenyl SARISHI rate, B enzoate, such as resorcinol mono-benzoate, 2, 4-JI 
tertiary butylphenyl-3', and 5 '- J I tertiary butyl -4 '-hydroxy benzoate; 2, 4-diphenyH5-(2-tiydroxy-4- 
methoxypheny) 1 ,3,5-triazine, 2, 4-screw - (2, 4-dimethylphenyl) -6 -(2-hydroxy-4-octoxy phenyl)- 1,3,5- 
triazine, Triazine system ;2-ethyl-2'-ethoxy oxanilide, such as 2 and 4-diphenyl-6-(2-hydroxy-4- 
HEKISHIROKISHI) 1 ,3,5-triazine, Permutation oxanilide, such as 2-ethoxy-4 '-dodecyl oxanilide; ethyl-alpha- 
cyano - Cyanoacrylate, such as beta and beta-diphenyl acrylate and methyl-2-cyano-3-methyl-3-(p- 
methoxypheny) acrylate, is mentioned. 

[0036] moreover, as hindered amine light stabilisers other than said general formula (2) For example 2 2 6 anc 
6-tetramethyl-4-piperidyl stearate, 2, 2, 6, and 6-tetramethyM-piperidyl benzoate, screw (2, 2, 6, and 6- 
tetramethyM-piperidyl) sebacate, Screw (1-octoxy - 2, 2, 6, and 6-tetramethyl-4-piperidyl) se'ba'cate, 2, 2, 6 
and 6-tetramethyl-piperidyl methacrylate, tetrakis (2, 2, 6, and 6-tetramethyM-piperidyl) - 1 , 2, 3, 4- 
butanetetracarboxylate, Screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) J I (tridecyl) — 1,2,3,4- 
butanetetracarboxylate, 3 and 9-screw [1 and 1-dimethyl-2-{tris (2, 2, 6, and 6-tetramethyM-piperidyloxy 
carbonyloxy) butyl carbonyloxy} ethylHetraoxaspiro [ 2,4,8, and 10-] [5.5] undecane etc. is mentioned. 
[0037] As a cyanuric chloride condensation mold hindered amine system compound 1, 6-screw (2, 2, 6, and 6- 
tetramethyl-4-piperidyl amino) hexane /2, a 4-dichloro-6-morpholino-s-triazine polycondensatio'n object 2 1 
6-screw (2, 2, 6, and 6-tetramethyl-4-piperidyl amino) hexane /4 - D ichlo ro-6-third octyl amino-s -triazine 
polycondensation object, 1, 5, 8, and 12-tetrakis [2 and 4-screw (N-butyl-N-(2, 2, 6, and 6-tetramethyl-4- 
piperidyl) aminoH-triazine-6-lR U] -1,5 and 8, a 12-tetraaza dodecane, 1,6, and 11-tris [2 and 4->crew (N- 
butyl-N-(2, 2, 6, and 6-tetramethyl-4-piperidyl) amino)-s-triazine-6-ylamino] An undecane etc. is mentioned 
[0038] Moreover, as an amount type hindered amine system compound of giant molecules, 1 -(2-nydroxyethylj- 
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2, 2 and 6, and 6-t^tramethyM-PIPERIJ I Norian /diethyl succinate polycondehsation object, 1, and 6-screw 
(2, 2, 6, and 6-tetramethyM-piperidyl amino) hexane /dibromoethane polycondensation object is mentioned. 
[0039] Since about [ that improvement in the addition effectiveness is not obtained ] or cost will become high if 
other above-mentioned additives may be used by one kind or two or more kind mixing, and, as for the total 
loadings, effectiveness is not acquired under in the 0.001 weight sections to said oxygenated polymer 100 
weight section and 10 weight sections are exceeded, they are 10 weight sections from the 0.001 weight 
sections. 

[0040] The oxygenated polymer constituent of this invention is used for the application of components, such as 
automatic in-the-car external articles, such as components of an electron and electrical parts, such as heat- 
resistant components of heat equipments, such as an iron and a dryer, a connector, a switch, and a case, a 
personal computer, FAX, and a copying machine, a tank, engine enclosure, a door mirror, and a bumper, a clock, 
a camera, and a gas burner, etc. with each well-known means, such as extrusion molding, injection molding, 
compression molding, and laminate molding. 
[0041] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to these examples. 

[0042] (An example 1 and example 1 of a comparison) The compound shown in the following tables 1-3 was 
kneaded at 240 degrees C with the twin screw extruder, and the pellet was created by the pelletizer, 
respectively. The test piece was created with the injection molding method using these pellets, respectively 
with the molding temperature of 240 degrees C, and the die temperature of 80 degrees C. The temperature of 
83 degrees C by the sunshine weather meter (with no rain), the elongation remaining rate after the 960-hour 
UV irradiation by 50% humidification (%), and the color difference after 480-hour UV irradiation (deltaE) were 
measured with the reflection method using these test pieces. Those results are shown in the following tables 1- 
3. 

[0043] 
[Table 1] 

(&sm<om& : mm) 





m m m 


1 - 1 


1 - 2 
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+ 4 a > 6 * 1 
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( 'J yJRMitmitM) 
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0.1 




a i 
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2 112 *4 
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0. 1 


0. 1 
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(N^f)l-HALS) 
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[0044] 
[Table 2] 
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9 0 


8 3 


8 0 
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[0045] 
[Table 3] 
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— 
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a3 
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— 


— 


— 


— 
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9 6 
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70 
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4 8 0B^fW AE 


2.5 


4.0 


1. 7 


2.3 


2.2 


1.5 



[0046] The comment of *1-*12 in the above-mentioned table 1-3 is as follows. 

*1 : Unitika nylon 6 *23, 9-screw [2 - (3-t-butyl-4-hydroxy-5^nethyl hydronalium SHINNAMO yloxyH, 1- 
dimethyl ethyl]— 2, 4 and 8, 1 0-tetraoxaspiro (5 5) undecane *3 his (2,4— di-tert— butylphenyl) 
pentaerythritoldiphosphite *4 : A screw (2, 6-G t-butyM-methylphenyl) pentaerythritoldiphosphite *5tris (2, 4- 
G t-buthylphenyl) phosphite *6: — tetrakis (1, 2, 2, 6, and 6-pentamethyl-4-piperidyl) -1, and 2 and 3 — 4- 
butanetetracarboxylate *7 : A screw A screw (Tridecyl) - J I (1,2,2,6, and 6-t)entamethyl-4-piperidyl) 
(Tridecyl) 4-1,2 and 3, 4-butanetetracarboxylate *83, 9-screw [1 and 1 —dimethyl -2 {tris (2, 2, 6, and 6- 
tetramethyl-4-piperidyloxy carbonyl) butyl carbonyloxy} ethyl] 2, 8, 1 0-tetraoxaspiro [5, 5] undecane *9: 1, 5, 8, 
1 2— tetrakis [2, 4-screw () [ N-butyl-N-] Amino-$-triazine-6HRU]-1, 5 and 8, 12-tetraaza dodecane *102, 4-G 
t-buthylphenyl -3, 5-G t-butyl-4 -hydroxy benzoate *11 : Tetrakis (1, 2, 2, 6, and 6-pentamethyM-Diperidyl) (6 
[ 2, 2, 6, and ]-tetramethyM-piperidyl)-1 , 2 and 3, 4-butanetetracarboxylate *1 2: Screw (2, 2, 6, and 6- 
tetramethyl-4-piperidyl) J I (tridecyl) - 1, 2, 3, 4-butanetetracarboxylate [0047] (An example 2 and example 2 of 
a comparison) Polyacetal resin (the product made from Polyp Lastic: each stabilizer shown in the following 
Table 4 and 5 was added to the trade name "Duracon M90" 100 weight section, melting kneading was carried 
out at 230 degrees C after mixing using 40mm single screw extruder with the Henschel mixer, and the 
constituent of a pellet type was prepared, respectively.) Subsequently, the test piece was fabricated at 200 
degrees C using the injection molding machine from these pellets, and crack initiation time amount was 
measured by the following approach. 

[0048] (Crack initiation time amount) With the weather meter, the existence of the crack of the front face of a 
test piece was observed with the 10 times as many magnifier as this after the exposure under 83-degree C 
conditions, and the test piece was made into crack initiation time amount with the time amount which the crack 
generated for the first time. The color difference (deltaE) was measured by the still more nearly same approach 
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as an example 1 with the elongation remaining rate (%) and reflection method of 1000 hoi/rs after. However, 
exposure time of color difference measurement is made into 1000 hours. Those results are shown in the 
following Table 4 and 5. 
[0049] 
[Table 4] 
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[0050] 
[Table 5] 



http://www4.ipdl.ncipi.go.jp/tgi-bin/tran_webjcgi_ejje 2005/02/1 



— v 





Jt « « 


2-1 


2-2 


2-3 


2-4 


2-5 




1 0 0 


1 0 0 


1 0 0 


1 0 0 


1 0 0 


AO-8 0 


0. 1 


0. 1 


0.1 


0. 1 


0.1 


( >&m<tmitM) 

PEP-3 6 


0. 1 


0. 1 


0.1 


0.1 


0.1 


(r;u*Jix<yVi— h) 




0.3 






0.3 


(7iiJlA//X- 


0.3 




0.3 


0.3 




LA-5 2 


0.3 










(NH-HALS) 
LA-5 7 




0.3 


0.3 






(NH-HALS) 
LA-6 7 


— 


— 


— 


0.3 


— 


(NH-HALS) 
<be»D * 1 4 


— 


- 


. - 


— 


0.3 


& it * *> > 


1.0 


1.0 


1.0 


1.0 


1.0 


7 ^ D v .T — > 7*;P — 


0.3 


0^3 


0.3 


0.3 


0.3 




12 0 0 


110 0 


10 0 0 


9 0 0 


10 0 0 


1 0 0 ORSffSft 

(90 


5 5 


4 8 


4 4 


3 8. 


.4 5 


1 OOOBSCfl Wfglft 
AE 


1 6.8 


1 7.8 


1 7.5 


18.0 


1 7.5 



[0051 ] *1 3 in above-mentioned Table 4 and 5 and the comment of *14 are as follows. 

* 13:1, 5 and 8, 12-tetrakis [2, 4-screw () [ N-butyl-N-] (1, 2, 2, 6, and 6-pentamethyl-4^>iperidyl) amino-s- 
triazine-6HRU]-1 , 5 and 8, and 12-tetraaza dodecane * — 14:1, 5 and 8, 12-tetrakis [2, and 4-screw (N-butyl- 
N- (2, 2, and 6 — )) 6-tetramethyl^4-piperidyl amino-s-triazine-6HRU] -1, 5 and 8, 1 2-tetraaza dodecane 
[0052] (An example 3 and example 3 of a comparison) The compound shown in the following Table 6 and 7 was 
kneaded at 210 degrees C with the extruder, and the pellet was created by the pelletizer, respectively. The test 
piece of a dumbbell mold was created with the injection molding method using these pellets, respectively with 
the molding temperature of 200 degrees C, and the die temperature of 80 degrees C. deltaYI after the 1000- 
hour UV irradiation by crack initiation time amount and the sunshine weather meter (with no rain) was measurec 
with the reflection method using these test pieces. Those results are shown in the following Table 6 and 7. 
[0053] 
[Table 6] 
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[0054] 
[Table 7] 
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[0055] Except not blending an organic pigment in combination of the example 2-1 of the example 1 of reference 
- 3 above, the example 2-1 of a comparison, and the example 2-3 of a comparison, the specimen was created, 
respectively like the aforementioned example 2-1 the example 2-1 of a comparison, and the example 2-3 of a 
comparison, and the elongation remaining rate (%) and the color difference (deltaE) of the same crack initiation 
time amount as the above and 1000 hours after were measured. Those results are shown in the following table 
8. 

[0056] 
[Table 8] 
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[0057] From the result of the above^nentioned tables 1-7, it was checked by carrying out concomitant use 
addition of an alkyl benzoate compound and the N^nethyl hindered amine compound that an oxygenated 
polymer with the weatherability which was excellent even when it toned is obtained. Sufficient weatherability 
T "l 0 ?? 6 "' When a phenyl benzoate compound was used instead of an alkyl benzoate compound, and 
when NH-hmdered amine compound was used instead of N-methyl hindered amine compound 
10058] However, the engine^erformance difference by the class of the benzoate system light stabilizer with 
which the reinforcement and weatherability of an oxygenated polymer with which the organic pigment is not 
blended are blended, and hindered amine light stabiliser was not accepted so that more clearly than the above- 
mentioned table 8. As mentioned above, by blending an organic pigment, by the conventional oxygenated 
polymer, to that (example of a comparison) to which reinforcement and weatherability fall remarkably by this 
invention, by combining with an oxygenated polymer the hindered amine light stabiliser which has a specific alkyl 
benzoate compound and spec.f.c structure shows that the oxygenated polymer excellent in reinforcement and 
weatherability is obtained, even when an organic pigment is blended 
[0059] 

[Effect of the Invention] Although the oxygenated polymer of this invention contains an organic pigment it is 
excellent in weatherability over a long period of time. 

[Translation done.] 
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^f^7>3, 3, 7 -^T-^f^^ZlSL 

St, 7'pa'> - l, 2, 3-h'J^7^*>S, ^a^O 
-1, 2, 3 - h 'J ^M>8^y-^7JbWx7sr 
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a ( 5, 5 ) r > >x#>o 

("3f«8i# , ;T 5>) m-^>b>^7;>, a - < m 
/p7^7x^Jl/) xf;b7^ >, m-7:*xu>>> 
7;>, i/7S^7i^JM$>, y7^v7xr. 
;UXjU*>, y7 5 y ^xe^;l^y ^JU^:7 :cxjby £ 
>. >>r ^ y^x^;l/>>^ *x;l,y i^^l/^* 

hJbx>y7 5>.. h ;I/X>y7 ^ a, 

a' -bX (4-7;/7xXil/) - p- y^vyDf 

(*<DflkCD# 'J T 5 >.) t F7.^>, i?U>y7; 
;/Pb*k>^T5>, ti>L / >^7;> 1 T^b'> 

[o 02 2 ] ±ia*fflrji/=j-jutL/t:tt, t 

(Zlffi) i^u>^U =j — Jk 1, 2 - ^n^OS^ — 
Jk 1, 3 -:/P>^>>^-;k 2-^^;H. 3-?* 
a^>>^-;k l, 4 ^J--;k 
Jl/yya-il/, 3 — JU, 1.5- 
^>*>^* — ik 1. 6 -^ + -tf>^:*-;k 1, 7 

-^:/2>>^~-;k l, 8 ;k 2- 
>*M/-1, 8 ~*#£>>^~;k l. 9-y^>s> 



(5) *SKI2 001-342362 

8 

-;k h'Ji^l/>^y3-;k t:^- (iS-fcKDt 
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K7S> *#3BSMtt ^*6r* 6 2 a £LfcflfE U X «fc 
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«SB. £9*?*0<«0. 0 1 -3MgBr*4. ±E 
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tH;lTE^Lfc»£«. *ft»±®»*#J»mr*-i\ 
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[0 0 2 7 ] S/c, *»W<3D3BJ5S!»CCttS fcteaiMStetS 
DTy>9fiHKfclW±»l«:E^r4CiW-C**. ig'J> 
»MfU»±iWtLTB. F'JX (y..xjl<:7x~ 

;u) Tf.^y 7 -f h, F 'jx (-t/, tss&s—fry x^ 

)V) t << V , F 'JX (2, 4-^Z^jl/7x 

xji,) **?y -f K rh7 (C 12 _ 1S «-&7Jl/*J!/) 20 
♦ * y-;VA^X7 7 K r^7 (F Uf- % > 

;b) -4, 4' Ur^b'X (3 -^^;U-6-» 

^ y—)V) is^xy r^K ^^-^ (F'Jf 
VJU 1, 3-FVX (2-yf^-5 ~W,zL~J 

*M~4 - b FO + y7x^b) h 'Jt^7 7 

h) , b'X <2, 4 -^m^y'^^y -<>^jl 
'jX'J F-^y^X7 7 ^ F. b-X (2, 
*)i-4 - Jj-Jiy -^>^x V h -ji^* 

X7tO.. b'X(2, 4-^£ * Jl/? xx;U) <~<><2 30 
x'jX'JF-^X7 7 ^F, 2, 2' -xf ijf> 

tx (4. 6 ~vw>^y^)^y xxno 7)i*v7^z7 

y A V . 2, 2* -y^U>b^ (4, 6 -vHH:/^ 
*^?W^7t>(K f F7^x (2, 

(2. 4-yfH7'f;b7xXj[,) ^X77-fF, b'^ 
(2, 4-yfZ7 i >ib7xXiL') ^>^x>jX'J F- 
iU^^X^r-fh. rh7tX (2, 4-^81=^^1/ 
7 x^jH b'^xr.u^^^Xxh^^ h. b'X (2, 6 40 

F-i^X7 7 H' htt, ^r)\^ymcmz.y^)im^ 

[0 0 2 8 ] ±ffiy >?RM^bl»±SO(Z)E^«B, fulfil 
It**' U "7- 1 0 0 «WBKC»l>T#* L < ttO . 0 0 

i-io mfigR, ct 5 »* o < tt o . oi - smssp-c 

£>£ 0 ±K'J>*MffcRjh*J©e£«*s. 0. 0011 
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[0029] ^mnoy^mm**) -r-m&mt, 
rt^issisAs mMU^comm^^i>xm^mnxm^ 

rvrnmn, y^aur^>mmm, m-s&mmm 

L";FC, ^t^y^l/^K, 7"'J V7>Ft7-;> 
6Bf<D7 7U^I^ *7^^a^xp-H4 
G. y/^-A^xn-H2G, y^-AUv KHF 
T, PV7 7 XF^xp-HG > PV77XF'fxn- 
H 3 R . P V^UK-HF 3R, PV*-5>HF4 
C, PVU9HHF2B, PV7?XF7J^>HMF 
0 1. PV77XF77')>HFRf^>XV^'y 
D>if4, ^7'J'JFVXP-, ^T'J'JK^U^, 
b*5 VP> U h\ PV77X F>fxp-HRf(?)y7 
V f J FIf4, ^p^7^jWxu^8GN, ^p*?* 
iWxa-BG, ^o^7^Kxp-3G t 7P^7 
^jWxd-GR, ^P-t7^^tU>> ; 4R, ^P^t 
^^JU^P>^GP ( U ^ FRN, 

i?P^7^;bU7FG, ^P^7^;H/7 FBRN, ^ 
p^7^Jl/|/7 F'BG, & a y & )]/ \s y K 2 B, 

£;U:/^>5 RaS(Ott-&7 , /3filBI4^*tf 6ti 
£ D 7^Pv7x>^»i(,tH 0dx.«, y^oiy 

«§^S*3«*4± Uttt, PV77XFf>^l 
ytU^FB, y>^VtU^FYf0^t^'JF>$ 
^^y>^xp-2GLT, ^Mi/>-/xD 
-3RLTN, #D^:7£rt/:frU>^2G3fG>-f V > 

f>jx>s»4, ^yu>L/^F. -<»;u>^;u-> 1 
-<y h^o^u u>»iHsk ^>jy>^ 

*©^***^>*IB*4, 7^l/^Mxa-RN ( £ 

P^7^iH/7F"A3B, 7s l/>^l/-S(D7> 

^ A 4 UtF-;Kxp-L09 6 0H Gf0 

[0 0 3 0] ±KW««PR©E^«B, mm^WMtf V 

7-100 sMwtat lx .o.os ii^iti^ 
a** l < fiT-r *cdt? o . o5-io mMQwm * u 

<. 0. l-5Ii»<l:WJU^ 

[0031] ±ia^^#4©<fecc^v5itc^crft<D«« 

IB*, BMt^dO, x^ib7>^>f^>-fxa 
^PA7>H>f^^xa-|(Df^>^I 

KfbffiiS, 7;i/sr:«?A»*#*cf6ns. 

[0 0 3 2] Sfc % **BJOSW 



im±M ; f-^WRUffcKitJW ; *0'Sy x y > 

3fc, ^> V* h 'JTV-iH, fflKHttSG ( 1 ) r*3ft 

mm ; wie-^s < 2 > twKDb>y- ft $ 

( 4 xXjU) **:7 x - hi~ h U 0 A 

tt. 2, 2' -^*\U>tf* (4, 6-^SH^^;l/^ 
xx/U) x- F 'J ^ AJ£^(Di£1g#J : Sffi 

«t^<DM«5t±»»j ; a^«^stt^» ; ftmm ; pj^ 

[0 0 3 3] ±ffi^ x -/-;WRBI<bl»JhJtlli L-Ctt, fl) 
Xf7'JJl/-/3- (3, 5-yfH7>Jl/-4- 

- { 3 - I Z7'>Jb- 4 - t FP+y - 5 - ^ f Jl^7 ^ 
— Jb) k 1, 6-^^^y^U>^^ 

C/S- (3, 5-^Z7'W-4-tFD^^7x^ 
JU) F], FUxf U>^'J 3Hbb7 

C/S - (3-lH^;b-4-bFn^y-5-^fJb 
^bt^-H. 1. 6-^-tM?-b> 
bX(|3 - (3, 5-^»£^Jl/-4-tKP + S/7 

(3 - t Foti/-5 
jV7^;b) > 3, 9-fcf*Cl, 1 

-zsj^)l>- 2 ~ (/3-3-SZ7fjb-4-bFD + 
5 - ^ f-Jby xx;i/) 7"n b^^Jl/t^yiW) 

- 2 . 4 , 8, 10-f F -7^+.^ t'D C 5, 5 ] O 
>r^7>. 1, 3, 5-F'JX (/3 - (3, 5 - 
7^;U-4-t FD + y7j^H ^nb'^^-^t + y 
x^;lO ^VS^U-k f F^t^ C^f^U>-/S- 

(3, 5-^H^Jb-4-tFa^y7x^) ^ 
Db^^-h) ^^>, 2, 6-ylZ7W-p-^7 
2, 2' -y^V>t'y; (4-^^;b-6 - 
^E^7iy-JW, 2, 2' -^fb>b'X (4 
-xf Jb-6-.fE7'>ib7xy-Jl^) , 2, 2' -x 
^ y -r> t'y; ( 4 , 6 - * y — ;b) 4 

2, 2" -xf>Jf>bX (4~iZ7>ib-6-^ 
W7iy-JH, bX (3, 3-bX (4-bFD 
+ y-3-SZW7x^) 7^'J-^7yF) 
'j^-;lxXf;k 4, 4' -^'Jf^bX (6-S 
£7'f^-m-^u:/-il/) , 4, 4' -^^b'X (6 
-»H^^;i/-m-^ixv/-;i/) , i, r 3-hyx 

(2 4 - 1 FP + y-5 -gE7" : fJl7 xx 
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1, 3, 5-h'JX (3, 5-y^Z7> 
^-4-bFP^y^>^) -2, 4, 6-F'J^f 
;l^>*t2>, 1, 3. 5- h 'JX (2. 6 -isSf-Jl- 
3 - t FP4y~4 -^H^^^-^>v;L/) -fyy7^ 
U-k 1, 3, 5-hy*<3. 5-^£7>Jl- 
4-tFa+y<>^k) ^;y7^-h?W6 

[0 0 3 4 ] ±IB*-*i-'f'iU*iMfcB5jt»JiL"Ctt. 
y>^^ v i/* yx^;u-/^y;>T yjv-^s? 

^y^x'j^y.F-;i/fh7 ( FfyJl'ft^q t\ 
h ) fOTJ^^ (C=8-18) ft7'Pb^ 

[0035] ifc. «ria— «5C ( 1 ) rssnsfb^ 

^<0*Sf3©MibTtt, 2, 4-ybFD^ 

^>-<>V^xy>, 2-bFP + y-4-^Ky^> 
x y 2 - t Fn + y- 4 F+y^> 4 /7 
xy* > 4 5 , 5' - * ^U>fcTy; (2-bFa^y-4 
b+^-<>v^xy>) f©2-t Fo^y^>y 
20 7xy>i; (2' 2-bh*n + y-5' — ^^Jl/^x 
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